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Domestic appliance with programmable control module 



5 [001] The present invention relates to a household appliance, especially a washing machine or 
dishwasher, comprising an electronic program controller for controlling rinsing program 
sequences with a programmable control module which has an interface for programming at 
least one rinsing program sequence that can be carried out by the program controller. 



10 [002] In household appliances, especially in a dishwasher, one or more rinsing processes 
using heated rinsing liquid are usually carried out in the course of the rinsing operation in 
order to clean the items to be washed that are located in the dishwasher. After the last rinsing 
process, a clear rinsing phase is usually carried out, followed by a drying process to dry the 
items to be washed. These and many other operating modes are combined in specific rinsing 

15 program sequences matched to the type and quantity of items to be washed. The rinsing 
program sequences are usually controlled by an electronic program controller wherein a 
plurality of rinsing program sequences are usually stored in the electronic components thereof. 

[003] These program controllers are frequently obtained by the dishwasher manufacturer via 
20 suppliers in the form of program control modules in which the desired rinsing program 
sequences are already pre-programmed. After installing the program control module in the 

* 

dishwasher, it is no longer possible to subsequently program the program controller or change 
the rinsing program sequences pre-programmed in the program controller or this can only 
done with considerable effort, for example, it is necessary to dismantle significant parts of the 
25 dishwasher or the program controller must be removed, in particular with considerable 
assembly effort, because the program controller is located in the interior of the household 
appliance. 

[004] It is the object of the present invention to provide a dishwasher whose program 
30 controller can be programmed even after installing the program control module in the 

dishwasher and rinsing program sequences pre-programmed in the program controller can be 
varied subsequently in a simple and inexpensive manner. 
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[005] This object is achieved by the dishwasher according to the invention having the features 
according to claim 1. Advantageous further developments of the present invention are 
characterised in the dependent claims 2 to 12. 

[006] In the household appliance according to the invention, especially a washing machine or 
dishwasher, an electronic program controller is provided for controlling rinsing program 
sequences comprising a programmable control module which has an interface for 
programming at least one rinsing program sequence which can be executed by the program 
controller, wherein programming can be carried out without dismantling parts of the 
household appliance. Dismantling parts of the household appliance is understood within the 
scope of this patent application as important parts, e.g. side or rear walls. For example, in the 
case of an interface accessible from outside on the outer walls, it may be necessary to 
dismantle a smaller cover of the interface, e.g. a plug protector flap. 

[007] The interface can preferably be contacted directly from outside the dishwasher, i.e. the 
interface is accessible from outside without dismantling important parts of the household 
appliance. 

20 [008] As a result of integrating an interface which can be contacted directly from outside the 
dishwasher, for external programming of rinsing program sequences on the control module of 
the program controller according to the present invention, the program controller can be 
installed in the household appliance without pre-programming and programmed in one of the 
final steps or after production of the dishwasher has been completed. The direct contacting of 

25 the interface of the programmable control module means in this context that the interface can 
also be contacted from outside the household appliance after it has been installed without 
structural modifications any substantial assembly effort being required for this purpose on the 
household appliance. As a result, the program control module can be supplied initially as an 
un-programmed controller from the supplier and the rinsing program sequences can be 

30 completely installed during or after assembly of the household appliance without needing to 
make structural modifications to the household appliance. Since the interface of the 
programmable control module can be contacted directly, according to the present invention it 
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is also possible for the program control module to be pre-programmed by the supplier in 
accordance with the customer's wishes. The number of variants of household appliances, 
especially dishwashers is therefore reduced during manufacture since different rinsing 
program sequences can be programmed subsequently on the programmable control module 
5 and only so-called hardware variants need be planned for the final assembly of the 
dishwasher. 

[009] The household appliance according to the invention thus has the advantage that the 
program control can still be programmed after the production process has been completed or 

10 rinsing program sequences pre-programmed in the program control can be altered, exchanged 
or extended after the production process. The preparation complexity in final assembly and 
the assembly effort overall is thereby reduced and the product flexibility is increased. The 
programmable control module with the interface which can be contacted directly from outside 
the household appliance also allows rinsing programs in particular to be rapidly and flexibly 

1 5 programmed or updated. 

[010] In a preferred embodiment of the present invention, the interface of the programmable 
control module comprises a number of contacts for external programming of the control 
module, which are preferably embodied as plug connections. However, the interface of the 

20 programmable control module can also be embodied as an infrared interface or as a wireless 
radio connection. Each of these types of interface allows the control module to be 
programmed simply before, during or after production of the household appliance; however, 
programming sequences, especially rinsing program sequences, already provided in the 
control module can also be re-programmed or extended via the interface of the program 

25 control after starting up the household appliance. 

[01 1] In this case, it is particularly advantageous if the programmable control module 
comprises electronic components required for the program control and preferably at least one 
microprocessor and/or memory means. The memory means can be used to store rinsing 
30 program sequences which can be executed by the program controller, for example, which had 
previously been transmitted for programming the program control via the interface. The 
microprocessor is, for example, capable of executing rinsing program sequences stored in the 
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programmable control module and delivering corresponding signals to components of the 
household appliance involved in the rinsing process. Additionally or alternatively, the 
microprocessor can contain an operating system for programming the control module. 

[012] Advantageously, the programmable control module also comprises a power supply 
input filter for filtering higher frequencies. The power supply input filter is used to suppress 
interference and for the electromagnetic compatibility of the household appliance. A 
particularly efficient effect can be achieved if the power supply input filter filters out 
frequencies in the range of 150 kHz to 30 MHz or from 30 MHz to 300 MHz. As a result, 
almost all the electronic components required for the electrical connection of the program 
control can be accommodated in the programmable control module which also makes it easier 
to check the electromagnetic compatibility (EMC matching) of the dishwasher. 

[013] The electrical power supply in household appliances is usually provided by a mains lead 
15 via an electrical connection designed for higher current intensities. For this purpose, the 

manufacturer usually fits household appliances with a mains lead which is fixedly mounted at 
the appliance. In order to connect the appliance to the power supply, the plug of the mains 
lead merely needs to be plugged into the socket. However, the fixed connection of the mains 
lead at the appliance has the disadvantage that for different power supply connectors in 
20 different countries, for example, a corresponding mains lead must be mounted externally of 
the appliance. In a further preferred embodiment of the present invention, the programmable 
control module comprises a primary power plug connector for the power supply of the 
programmable control module and the household appliance. These primary power plug 
connectors can be used to connect a mains lead which has a plug connector constructed 
25 complementarily to the primary power plug connector on the appliance side and a plug 
connector suitable for the mains connection on the mains side. As a result, the dishwasher 
according to the invention can have the suitable mains lead attached after production or it can 
be supplied without a fixed mains lead and the suitable mains lead can be added, for example, 
by the appropriate national distribution centre. 

30 

[014] Programming the control module or functional testing after installing the control 
module in the dishwasher according to the invention is especially facilitated if 
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the primary power plug connector and the interface for external programming of the 
programmable control module can be contacted via a combination plug connector. The 
combination plug connector comprises both the complementarily constructed counterpart to 
the primary power plug connector and also the complementarily constructed counterpart to the 
5 interface. Since both the complementarily constructed counterpart to the primary power plug 
connector and also the complementarily constructed counterpart to the interface are combined 
to form a unit in the combination plug connector, contact with the programmable control 
module can be made particularly easily and practically in one hand movement. 

[015] Appropriately, an electrical connection is provided for the electrical connection of the 
programmable control module with the dishwasher, which is preferably embodied as a group 
plug with a plurality of electrical contacts. In this way, the electrical connection between the 
programmable control module and the dishwasher can be made using only one plug 
connector, which makes it easier to assemble or exchange the control module. 

[016] The control module according to the invention comprises at least one board whereon 
electronic components required for the program controller are arranged. The board has an 
electrical connection to make the connection between the program controller and the 
dishwasher. For this purpose, a section at the edge of the board is preferably embodied as an 
electrical connection with a number of electrical contacts. During assembly, the 
programmable control module can be inserted with this section at the edge of the board 
quickly and easily into a complementarily constructed slot in the household appliance 
provided for this purpose. 

25 [017] The interface for programming the program controller and the primary power plug 

connector on the programmable control module are advantageously integrated such that their 
placement allows contact from outside the household appliance. For this purpose, the 
programmable control module is preferably installed in the bottom tray of the dishwasher and 
is arranged so that the interface for programming the control module can be contacted through 

30 the rear wall of the bottom tray. During the final functional testing after the production 

process, the household appliance can thus be supplied with power via the primary power plug 
connector in the programmable control module and programmed via contacting the interface. 
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[018] The present invention is explained in detail hereinafter using preferred exemplary 
embodiments with reference to the appended drawings. In the figures: 

5 [019] Figure 1 is a perspective view of a programmable control module for program control of 
a dishwasher according to a preferred embodiment of the present invention; 

[020 Figure 2 is a perspective detailed view of the programmable control module shown in 
Figure 1 when installed. 

10 

[021] The programmable control module shown in Figure 1 is used for programming and 
control of rinsing program sequences of a dishwasher according to the invention (not shown). 
In the preferred embodiment of the invention shown in Figure 1, the programmable control 
module 1 is accommodated in a housing comprising two hinged halves 2 and 3. Figure 1 
15 shows the housing halves 2 and 3 in the folded down position so that the components of the 
programmable control module are visible. To close the housing the two housing halves 2, 3 
are folded together with a pivoting movement in the direction of the arrow A. 

[022] The programmable control module 1 comprises a board 13 on which the electronic 
20 components 4 required for program control are arranged. The board 13 has an electrical 
connection 6 to make the connection between the programmable control module 1 and the 
dishwasher. For this purpose a section at the edge of the board 13 is embodied as an electrical 
connection 6 with a plurality of electrical contacts 7. With this section at the edge of the board 
13 the programmable control module can be inserted into a complementarily constructed slot 
25 in the dishwasher provided for this purpose. 

[023] The programmable control module 1 has an interface 8 with a number of electrical 
contacts used for external programming of the control module. In the embodiment shown in 
the figures, the electrical contacts of the interface 8 are embodied as plug connections which 
30 can be contacted directly from outside the dishwasher via appropriate plug connectors for the 
external programming of the control module 1. Since the interface 8 is contacted directly from 
outside the dishwasher, external programming of the control module 1 can easily be carried 
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out before, during or after manufacture of the dishwasher. The interface 8 of the 
programmable control module can also be contacted from outside the dishwasher without 
needing to make significant structural modifications to the dishwasher. 

5 [024] The electronic components 4 of the programmable control module required for the 
program controller comprise a microprocessor 5 and electronic memory means 14 which 
stores rinsing program sequences which can be executed by the program controller, which had 
previously been transmitted for programming the program controller via the interface 8. The 
microprocessor 5 is capable of executing rinsing program sequences stored in the electronic 

10 memory means 14 and delivering corresponding signals to components of the dishwasher 

involved in the rinsing process. Additionally, the microprocessor contains an operating system 
for programming the control module. A power supply input filter for high frequencies is 
arranged on the board 13 of the programmable control module 1 to suppress interference of 
the dishwasher. 

15 

[025] The embodiment of the programmable control module 1 shown in the figures is fitted 
with a primary power plug connector 10 for the power supply of the programmable control 
module and the household appliance. Since only specific power supply cables for higher 
current intensities are permissible for operation of dishwashers, the primary power plug 
20 connector 10 is provided with protruding pins 1 1 which can only be used to connect a specific 
means lead which meets the requirements which has a plug connector constructed 
complementarity to the primary power plug connector 10 and the protruding pins 1 1 on the 
appliance side and a plug connector suitable for the mains connection on the mains side. 

25 [026] In a preferred embodiment, the interface for programming the program controller and 
the primary power plug connector 10 on the programmable control module 1 are integrated in 
such a manner that contact can be made from outside the dishwasher. For this purpose, the 
programmable control module 1 is installed in the bottom tray of the dishwasher and is 
arranged so that the interface for programming the control module can be contacted through 

30 the rear wall 12 of the bottom tray. 
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[027] Figure 2 shows a perspective view of the programmable control module 1 shown in 
Figure 1, installed in the dishwasher. When installed, the housing halves 2 and 3 are closed 
and the primary power plug connector 10 projects through an opening in a housing wall 12 of 
the dishwasher so that it can be contacted from outside the housing wall 12. The housing wall 
12 comprises the rear wall of the bottom tray of the dishwasher. In addition to the opening for 
the primary power plug connector 10, the housing wall 12 also contains openings 9 through 
which the interface 8 located therebehind can be contacted from outside the housing wall 12 
via corresponding plug connectors for external programming of the control module 1. In this 
way, the control module 1 can be programmed externally via the interface 8 after manufacture 
of the dishwasher has been completed or rinsing program sequences already contained in the 
control module 1 can be reprogrammed or extended via the interface 8 of the program 
controller after starting up the dishwasher. 

[028] Since the programmable control module 1 can be contacted externally, the dishwasher 
can be supplied with power via the primary power plug connector during final functional 
testing after the production process and the programmable control module 1 can be tested or 
programmed by contacting the interface 8. 



English Translation of PCT/EP2004/053454 based on DE 103 60 902.4 filed 12/23/2003 

and DE 10 2004 057 007.8 filed 1 1/25/2004 



Attorney Docket No.: 2003P01966WOUS 

-9- 



[0291 


Reference list 
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Programmable control module 


[0311 

L J 


2 


First housing half of programmable control module 1 


[032] 

L J 
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Second housing half of programmable control module 1 


[033] 
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Electronic components of programmable control module 1 


r0341 


5 


Microprocessor 




6 


Group plug of programmable control module 1 


[036] 


7 


Electrical contacts of group plug 6 


[037] 


8 


Interface of programmable control module 1 


[038] 


9 


Openings in housing of programmable control module 1 


[039] 


10 


Primary power plug connector 


[040] 


11 


Webs in primary power plug connector 


[041] 


12 


Rear wall of dishwasher 


[042] 


13 


Board of programmable control module 1 



1 . Electronic memory means 
[043] A Direction of pivoting movement for closing housing halves 2 and 3 
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